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FROWflSPIBCK 

SYSTKM 

!•  An  aggregation  or  asaeoiblage  of  otjecta  united  by  some  form  of  regular 
Interaction  or  Interdependence;  a  group  of  diverse  units  so  combined  by  nature 
or  art  as  to  form  an  Integrated  uhole,  function,  operate,  or  move  In  unison 
and,  often.  In  obedience  to  some  form  of  control;  an  organic  or  organized 
vbole;  as,  to  vlev  the  universe  as  a  system;  the  solar  system,  a  nev  tele¬ 
graph  system. 

Knotted  systems  of  steep,  stwaIT  hills.  Oven  Wlster. 

2.  Specif,  (a)  The  universe;  the  entire  knovn  vorld;  —  often  qualified 
by  this;  as,  to  regard  this  system  vlth  vender,  (b)  The  body  considered 

as  r.  functional  unit;  u  Malaria  pervades  this  system,  (c)  CoUoq.  One's 
vbole  affective  being,  body,  mind,  or  spirit;  as,  his  insinuation  finally 
go»  Into  system. 

3.  An  organized  or  methodically  arranged  set  of  Ideas;  a  complete  e;dilbltion 
of  essential  principles  or  facts  arranged  In  rational  dependence  or  connection 
as,  to  reduce  the  dogmas  to  a  system;  also,  a  conqplex  of  Ideas,  prlnclid.es, 
doctrines,  lavs,  etc.,  formlxig  a  coheirent  vbole  and  recognized  as  the  Intel¬ 
lectual  content  of  a  particular  philosophy,  religion,  form  of  government,  or 
the  like;  as,  the  theological  system  of  Augustine,  the  American  System  of 
government;  hence,  a  particular  philosophy,  religion,  etc. 

Our  little  systems  have  their  day.  Tennyson. 

4.  Hence:  (a)  A  hypothesis;  a  formulated  theory,  (b)  Theory  as  opposed 
to  practice,  (c)  A  systematic  exposition  of  a  subject;  a  treatise.  All 


nov  rare. 
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A  formal  schena  or  method  govemlag  orgaolzation,  arraDgemaat^  etc./  of 
objects  or  material,  or  a  mode  of  procedure;  a  definite  or  set  plan  of  order¬ 
ing,  operating,  or  proceeding:  a  method  of  classification,  codification,  etc.; 
as,  the  Dewy  decimal  syetem  of  classifying  books;  the  Berlllon  system  of 
fingerprinting;  the  Belgium  system  of  tunneling;  according  to  the  Llnnaean 
system;  seeking  a  system  by  which  to  win  at  roulette. 

6.  Regular  method  or  order;  formal  arrangement;  orderllnessj  as,  to  have 
system  In  one's  business. 

7.  (Usually  with  the)  the  cddblnatlon  of  a  political  machine  with  big 
financial  or  Industrial  Interests  for  the  purpose  of  corruptly  Influencing 
a  government.  U.  S. 

8.  Biol.  Those  organs  collectively  which  especially  contribute  toward  the 
Important  and  comgplex  vital  functions;  as,  the  alimentary  or  nervous  system. 

9.  ftig.  Law.  Method  or  design  as  shown  by  other  acts  of  a  dependent  similar 
to  that  charged,  evidence  of  idilch  Is  admissible  to  rebut  or  negative  a  defense 
of  accident,  mistake,  or  Ignorance,  or  to  prove  a  course  of  conduct. 

10.  Geol.  A  division  of  rocks  usually  larger  than  a  series  and  smaller  than 
a  group,  and  deposited  during  a  period;  as,  the  Silurian  system. 

11.  Or.  &  Let.  Pros.  A  group  of  two  or  more  periods.  Also  a  group  of  verses 
in  the  same  measure. 

12.  Music.  (1)  An  Interval  regarded  as  a  compound  of  two  lesser  ones;  ->  so 
used  In  Ryzantlne  music.  (2)  A  classified  series  of  tones,  as  a  mode  or  scale. 
(3)  The  collection  of  staffs  idilch  fora  a  full  score  (which  see). 

13.  Ihysclal  Chem.  An  aseeoftilage  of  substances  In,  or  tending  toward,  equi¬ 
librium.  gystems  are  classed  as  two  congionent,  or  binary;  three  component, 
or  ternary;  etc.;  also  as  unlvarlant,  blvarlant,  etc.  (See  Phase  Rule). 
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Ik.  tru-^yortatton.  A  larg*  group  of  llnae,  usually  of  soneidiat  dlvarse 
diaraetar,  under  Q"  ovnershlp  or  permanent  comnon  control;  as,  the  Hev 
York  Central  System. 

15.  Zool.  In  many  conipound  ascldlous,  a  group  of  zoolds  arranged  about  a 
Ml  cswlty  serving  for  them  in  comnon  and  into  vhlch  the  atrial  orifices 
of  all  open. 

Webster's  Rev  International  Dictionary 
Unabridged  Second  Edition 


^•2l66 

-4- 


SOW  TECaCINO  ABOUT  ’SYSTEM' 


I.  Introduction 

Rocently  I  experienced  something  that  struck  me  as  being  qpiite  strange. 
It  was  good  fortune  to  be  able  to  attend  an  interdlseiplinaxy  meeting 
devoted  to  the  study  of  and  discussion  on  ' self- organising  systems.'  The 
participants  at  the  meeting  represented  a  gamut  of  disciplines  ranging  from 
the  physical  and  engineering  sciencea  through  the  physiological  azul  medical 
sciences  to  the  psychological  and  sociological  sciences.  Eighteen  peo^e 
addressed  the  meeting  and  many  others  participated  in  subsequent  discussions. 
Evexyone  of  the  people  idio  spoke  found  it  difficulty  either  eiqilleitly  or 
iogillcitlyy  to  define  'system*  in  general  and  'self-organising  system*  in 
particular.  In  facty  one  very  senior  and  influential  scientist  in  this 
area  asserted  that  there  is  ao  such  thing  as  a  self-organising  system;  then 
he  asserted  that  he  vlU  continiie  to  use  the  tenoy  and  did  so. 

Nevertheless,  the  meetings  were  quite  successful  as  these  thlx^s  go. 

The  papers  were  well  thought  out  and,  by  and  large,  challenging.  Cie  ani¬ 
mated  discussion  that  followed  them  showed  that  they  generated  serious 
thinking  on  the  part  of  many  of  the  audience.  This  is  paradoxical.  Tor  how 
can  we  speak  intelligently,  interestingly  about  something  of  which  wa  cannot 
think  clearly.  Which  we  cannot  define? 

Since  then  I  have  heard  many  people  speak  about  problems  concerning 
systems  at  various  occasions.  Forewarned,  I  was  on  the  alert.  It  is  a  fact 
that  many  who  speak  about  systems  are  uneasy  with  ' astern* .  They  assert 
that  they  will  not  try  to  define  it,  that  it  is  vague,  ashlgaous,  fussy, 
and  even  msanlngless.  And  yet,  since  both  the  speakers  and  the  audience 
do  have  a  concrete  system  in  mind,  the  exibsequent  discourse  using  this 
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uzid«flnabl«  texn  prafv«s  often  to  be  valuable  and  rewarding.  'System'  Is, 
of  course,  now  defined  as  the  concrete  system  under  discussion.  Oils  permits 
the  enmilng  dlscusslon  to  be  fruitful,  but  It  also  has  some  undesirable  side 
effects. 

We  cannot  use  words  cavalierly,  as  Humpty-Dungrty  reconnends,  without 
reaping  soma  crop  of  confusion,  be  It  in  communication  with  others,  or  In 
coommlcatlon  with  ourselves.  All  of  us  are  aware  of  moat.  If  not  all,  the 
definitions  of  'system'  given  In  the  dictionary  —  the  definitions  which  arc 
reproduced  In  the  frontispiece  to  this  paper.  What's  more,  lnt\iltlvely, 
wUly-clUy,  we  siccept  all  of  them;  after  all,  we  have  no  altematlve.  She 
word  Is  actually  used  In  these  ways  In  intelligent,  meaningful  discourse. 
Asserting  that  what  we  mean  by  'system*  Is  Just  a  concrete  concatenation 
of  eleaents,  the  topic  of  the  discussion,  does  not  help  us  In  the  ensuing 
dllemtaa  which  makes  every  other  definition  of  'system'  either  wrong  or  maan.* 
Ingless.  We  cazmot  use  words  arbitrarily  without,  concomitantly,  sapping  the 
foundations  of  the  organised,  meaningful,  stable  world  In  which  we  live;  In 
which  we  must  necesseurlly  perceive  ourselves  to  live  In  order  to  function 
effectively.  The  all-too-oftenly  heard  apology  that  'system'  cannot  be 
defined  Is  a  syi^ptom  of  the  dlsipilet,  the  m-at-easeness  that  such  a 
sapping  generates. 

Msn  cazmot  function  too  effectively  when  he  Is  111  at  ease;  neither  can 
ha  think  too  clearly.  lU-ot-easeziess  genei^ted  by  semantic  confusion  Is 

generally  uzmeceesazy.  This  paper  will  attempt  to  dispell  at  least  some  of 

r, 

this  cozifuslon  Involving  'system'.  It  will  attempt  to  show  that  'systoi'  is 
samantically  legitimate  per  se,  despite  Its  maziy  specific  msazzlzigs  by: 


t 
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(t) 


(c) 

(d) 


revleving  some  obvious  b\it  neglsctad  facts  of  perception  axid 
cognition} 

explicating  an  ioQilication  of  these  facts  —  the  'core  oaenlng*  of 
a  uord; 

trying  to  sbov  that  the  mny  definitions  of  'system'  are  correct 
applications  of  the  core  meaning  of  'system'  to  concrete  cases; 
formulating  a  possible  taxonon^  of  these  applications. 

\ 


II.  Some  Obvious  But  Haglected  Facts  of  Perception  and  Cognition 

To  say  that  something  Is  obvious  often  serves  as  a  kiss  of  death  so 
far  as  further  consideration  of  that  something  Is  concerned.  But  the  obvious 
Is  often  anything  but  slaple.  Md  In  atteBqptlng  to  unravel  the  complexltleB 
that  underlie  the  obvious,  Insights  may  be  reached  so  something  else  vhlch 
appeared  to  be  convex  and  subtle  thereby  becomes  simple  and  obvious.  The 
obvious  upon  vhlch  I  vlah  to  focus  attention  is  the  nature  of  a  thing,  the 
nature  of  a  Btlmul..s,  the  nature  of  en  Idea.  In  vhat  foUovs  I  vlU  restrict 
syself  to  vision,  but  the  points  to  be  made  are  relevant  to  perception  In 
general  and  are  Independent  of  the  specific  sensory  modality  mediating  the 
perception. 

In  vision  the  lens  In  the  eye  focuses  a  projected  picture  of  the  environ¬ 
ment  upon  the  retina,  nie  retina  Itself  is  basically  a  tvo- dimensional  plane 
of  points,  each  point  being  a  light  sensitive  terminus  of  an  individual  nert- 
ron.  Bence,  In  the  vlstial  perceptual  process,  there  Is  a  stage  where  the 
non-bomogenaous  pattern  of  light  rays  vhlch  'carry'  the  picture  of  the  environ¬ 
ment  Is  transfonaad  to  a  non- homogeneous  stimulation  of  a  set  of  points  that 
constitute  the  retina.  As  a  result  of  this  stimulation,  each  neuron  that 
has  a  terminal  point  In  the  retina  undergoes  an  electro- chemical  change  vhl^ 
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atarts  a  proceaa  that  goes  'u^pward*  into  the  central  nervous  system.  As 
an  and  reault  of  the  proceaa,  the  person  sees  the  environment. 

Sonehov,  and  at  the  present  svsterlously,  the  organism  manages  to  par¬ 
tition  this  set  of  discrete  point  stimulations  into  tvo  sets,  one  set  becoming 
the  visual  figure  being  looked  at  and  attended  to,  the  other  set  becoming  the 
background  to  the  figure,  ^e  figure  looked  at  is  e^qperlenced  as  being  'a 
thing*;  ehereas,  the  b«udcground  is  ^st  soirt  of  there,  and  may  consist  of 
'nothingness*  or  soma  combination  of  'nothingness*  and  things  unattended  to. 

9ie  problems  entailed  in  hov  the  nervous  system  functions  for  nsm  to  see 
a  figure  are  wall  knovn  to  psychologists  and  physiologists,  and  much  work  is 
current  in  a  (juest  for  solutions.  There  is,  in  addition,  a  closely  related 
problsB  idileh  is  not  attended  to  —  the  ability  of  man  to  see  many  different 
things  In  the  anvironmant  confronting  him.  In  other  vords,  man  can  and  does 
partition  the  set  of  discrete  point  stimulations  relatively  freely.  This  eii- 
ebles  him  to  see  that  the  figure  has  discrimlnable  parts  or  that  the  back¬ 
ground  has  discrimlnable  parts.  Kven  more  iisportant,  this  ability  enables  him 
to  shift  from  one  figure  to  another  figure  without  a  change  in  the  visual 
field.  Mu,  therefore,  has  the  ability  to  organise  the  punctiform  neural 
stimulation  pattern  and  reorganize  it.  And  this  is  iiiportant,  both  the 
organization  and  the  reorganization  are  to  a  great  extent  a  function  of 
what  is  of  interest  to  a  person  at  the  time  of  perception,  of  what  is  relevut 
to  him. 

The  world  appears  to  us  to  be  u  it  is  because  we  have  a  sensorium  that 
responds  to  certain  physical  stimuli  and  a  central  nervous  system  that  cu 
process  these  responses  and  organize  them  in  determinate  ways.  It  so  happens, 
and  not  by  chance,  that  these  waya  are  biologically  relevut  and  this 
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facllltates  man's  axiatance  on  tha  earth.  Tbe  above  analysla  may  point  to  a 
solution  of  a  vexing  metaphysical  problem  vhlcb  plagues  and  has  plagued  many 
philosophers  as  to  vhat  things  really  are.  The  'fundamental'  things  vbich 
populate  the  world  we  live  in  are  those  aspects  of  the  world  which  can  gener¬ 
ate  punctiform  stimulation  patterns  upon  our  scnsorltna  which  are  organiaable 
into  vis\ial  figures. 

Since  the  same  visual  field  can  be  organised  and  reorganized  in  various 
ways  depending  upon  vagaries  within  the  percelver,  it  seems  proper  to  speak 
about  modes  of  visual  organization. 

Something  similar  seems  to  hold  for  cognition,  by  cognition  1  mean  what 
: o  generally  denoted  by  'thinking. '  13ie  information  stored  in  the  "memoiy 
banks"  of  a  person's  brain  is  analagous  to  the  punctiform  stimulus  pattern 
impinging  upon  the  peripheral  sense  organs.  The  idea  we  think  about  or  the 
thought  we  are  considering  is  analagous  to  the  visual  figure. 

In  olden  days  people  liked  to  think  that  for  each  idea  there  corresponds 
a  physical' thing- like  engram  which  is  sort  of  plucked  out  into  consciousness 
when  needed.  Sven  slight  consideration  in  a  restricted  mode  of  thinking,  the 
use  of  words,  shows  that  this  is  not  feasible.  Consider  a  person  speaking  or 
writing.  Meaningful  sentences  emerge  full  blown.  !19iese  sentences  are  com¬ 
binations  of  words.  Many  of  these  sentences  are  unique  in  that  they  have 
never  been  used  before.  A  sentence,  by  definition,  e^qpresses  an  idea.  Yet 
the  sentence  per  se  could  not  have  existed  as  an  engram  as  such  before  its 
formulation.  Words,  of  course,  do  and  did  exist;  in  this  exao^e,  words  are 
analagous  to  the  punctiform  stimuli.  The  sentence  which  expresses  the  idea 
is  an  organization  of  words.  And  this  organisation  is  determined  by  what 
is  of  interest  to  the  person  at  the  time  of  expression,  of  what  is  relevant 


to  him. 
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It  is  difficult  for  m  to  grasp  hov  an  Idea  expressible  by  a  sentence 
can  exist  as  a  determLnate  engran  while  the  sentence  expressing  It  must  be 
organized  from  the  unit  words  In  the  person's  'taemory  banks'  at  the  time  of 
ej^tresslon.  It  seems  singer,  and  probably  more  correct,  to  look  upon  the 
process  of  organizing  the  words  as  one  aspect  of  the  basic  underlying  process 
of  organizing  the  idea  to  be  e^qjressed.  It  Is  possible  to  bring  additional 
arguments  to  buttress  the  contention  that  cognition  eidilblts  rules  of  figure- 
ground  organization  and  shifting  figure-ground  relationships  similar  to 
those  found  In  perception,  but  I  feel  the  above  exanple  to  be  sufficient.* 
Hence,  consistent  with  the  perceptual  analog.  It  seems  proper  to  speak  about 
modes  of  comltlve  organization. 

}%rcept\ial  figure-ground  organization  and  Its  shifting  relationships 
seemed  to  point  to  a  clarification  of  the  metaphysical  problem  of  what  a 
thing  Is;  conceptual  figure-ground  organization  end  Its  shifting  relation¬ 
ships  seems  to  point  to  a  clarification  as  to  what  creativity  is.  Olven  a 
set  of  punctlform  elements  of  some  sort  dwelling  somewhere  In  the  brain  it 
Is  relatively  easy  to  conceive  of  creativity  as  being  a  novel  organization 
of  a  subset  of  these  elements  which,  in  tiun,  may  lead  to  the  creation  of 
a  new  element.  It  Is  much  more  difficult  to  conceive  of  creativity  as  the 
emergence  of  a  new  engram  from,  from.  .  .from  where V 

* ' Figure- ground  organization'  and  'shifting  figure-ground  relationships' 
are  technical  names  for  the  two  perceptual  phenomena  discussed  above:  1.)  Ihe 
ability  of  the  organism  to  segregate  the  punctlform  stimulus  manifold  on  the 
retina  Into  a  visual  figure  and  a  background,  and  P.)  nie  organism's  ability 
to  segregate  the  manifold  Into  various  different  figures  and  backgrounds 
depending  upon,  among  other  things,  its  Interests. 
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III.  Cfa  WbrdB  and  Substantives  In  Qeneral  and  on  'System*  in  Particular 

It  le  the  vogue  among  some  liilloBOiiiers  and  sclentlata  to  aaaert  that 
the  apoken  language  la  a  poor  conveyer  of  meaning^  that  vorda  have  fussy 
meanings,  asibiguous  meanings,  and  aometlmea  even  self-contradlctoxy  meanings. 
For  evidence  In  support  of  this  assertion  they  can  point  to  many  Instances 
vhere  people  use  words  in  a  fuzzy,  ambiguous  or  self- contradictory  vey.  At 
this  the  Intelligent  man- In- the- street  will  indignantly  rise  and  'frumlously' 
exclaim  that  In  these  Instances  people  misuse  words,  and  that  words  should 
not  be  blamed  for  their  being  misused.  And  he  Is  right.  Gne  should  not 
blame  words  for  the  unfortunate  fact  that  some  people  cannot  use  them  cor¬ 
rectly. 

But,  as  Is  often  the  case,  the  ihllosoiiiers  and  scientists  axe  rl£^t  too. 
Common  language  le  a  poor  conveyer  of  what  they  have  postulated  meaning  ought 
to  be.  Ciey  have  postulated  that  the  world  must  consist  of  some  given  set 
of  Irreducible  \inlt  things  and  that  all  perceivable  and  conceivable  phenomena 
must  be  a  result  of  lawful  coniblnatlons  of  these  unit  things.  A  rigorous 
language  should  then  be  of  a  natxure  such  that  a  sentence  constructed  In  that 
language  which  denotes  a  phenomenon  should  clearly  Indicate  the  unit  things 
and  the  lawful  combinations  which  go  Into  generating  that  phenomenon. 

It  so  happens  that  regardless  of  whether  these  postulates  are  correct 
or  ziot,  man  does  not  go  about  seeing  and  thinking  In  such  a  manner, 
spoken  language  Is  a  most  subtle  general  Instrument  to  express  the  tlwigs 
man  does  see  and  the  Ideas  he  does  think  about.  It  Is  a  necessary  truth 
that  a  word  or  a  proper  grouping  of  words  expresses  either  a  dlscrlmlnable 
perceptiaal  figure-ground  organization  or  a  dlscrlmlnable  conceptual  figure- 
ground  organization.  Ihls  Is  what  distinguishes  words  from  gibberish.  Whmn  * 
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a  person  understands  a  word  he  either  perceives  or  conceives  the  figure- 
ground  organisation  it  expresses.  If  he  does  not  understand  the  word  he 
caimot  perceive  or  conceive  of  a  figure-ground  organisation  vhich  it  may 
expnsB.  If  he  ndsunderetands  the  word  the  figure-ground  organization  he 
thinks  it  expresses  is  different  from  that  vhich  the  user  thinks  it  expresses. 
It  is  literally  inconceivable  for  a  person  to  speak  meaningfully^  to  make 
sense,  unless  he,  and  his  audience,  know  the  figure- ground  organizations  vhich 
his  words  express.  Hence  the  paradox  experienced  by  all  when  ve  agree  that 
we  cannot  define  'x*  and  then  proceed  to  use  'x'  in  our  discussions.  Bvezy 
substantive  term  or  word  in  any  spoken  language  is  a  name  for  a  dlscrimlnable 
figure  or  dlscrimlnable  pert  of  a  figure  —  the  part,  of  course,  caivvlth 
the  proper  shift  in  figure-ground  relationships,  become  a  figure  in  its  own 
right. 

Hov,  I  have  argued  that  figures  are  anything  but  the  Irreducible, 
unique,  unit  things  that  some  jhllosopby  seems  to  consider  to  be  necessary. 
Ihey  are  flexible  and  changing.  However,  though  they  admit  to  being  per¬ 
ceived  or  conceived  as  having  parts  or  being  pco^  of  a  more  inclusive  figure, 
they  nevertheless  maintain  an  vinit  irreducible  quality  about  them  as  long  as 
they  are  figures.  Substantive  words  or  terms  denote  this  quality.  Bsrceptual 
figures  exhibit  the  phenomenon  of  constancy.  Hy  this  is  meant  the  simple 
fact  that  a  figure  is  seen  as  such  despite  many  noticeable  changes  in  its 
relationship  to  the  percelver  or  conceiver.  A  vhlte  sheet  is  seen  as  white 
idiether  .it  be  under  brl^t  sunlight  or  dim  electric  ll^t.  So  a  word  main¬ 
tains  a  constancy  of  meaning  regardless  of  the  many  distinct  and  different 
contexts  in  idilch  it  can  be  meaningfully  used.  This  constancy  of  meaning 
which  exists  throughout  the  many  different  contexts  or  different  specific 
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meaoljigs  for  \diich  th«  word  can  be  properly  used  I  call  the  'core  meaning* 
of  the  word.  When  we  read  a  dlctlonazy  carefully  and  critically  we  see  that 
for  words  with  many  specific  definitions  a  comaon  core  meaning  can  easily  be 
Identified  which  differentiates  this  group  of  definitions  from  another  gro^p 
found  for  another  word.  Of  course,  it  Is  sometlmeB  the  case  that  the  core 
meaning  Is  overlaid  and  bidden  by  historical  accretions  and  must  be  uncovered 
thro\i^  etymological  analysis. 

It  follows  that  'system*  has  a  core  meaning,  and  that  that  core  leaanlTig 
egresses  a  perceptual  or  concept\ial  figure,  a  dlscrinrlnable,  distinguishable 
Invariant  that  can  be  Identified  amidst  a  host  of  different  conditions  and 
circumstances.  What  Is  this  figure?  The  difficulty  people  hacve  In  identi¬ 
fying  the  figure  la  that  they  have  looked  for  It  In  the  wrong  place;  they 
have  looked  for  It  In  the  objective  world,  somehow  equating  the  figure 
expressed  by  'system*  to  be  of  the  same  nature  as  the  figure  expressed  by 
'dog',  for  exauqile.  Just  as  people  could  easily  see  the  flgural  invariance 
of  that  thing  called  'dog',  they  expected  to  find  a  similar  Invariance, 

'out  there*  for  that  thing  called  'system*.  But  the  figure  expressed  by 
'system'  Is  not  simply  'out  there'  —  obviously,  otherwise  there  would  be  no 
trouble  in  defining  it. 

Earlier  the  terms  'modes  of  perceptual  organisation'  and  'modes  of 
cognitive  organization'  were  Introduced.  The  use  of  'modes'  Iq^les  that 
there  Is  more  than  one  mode  of  cognition  and  more  than  one  mode  of  perception. 
It  Is  oy  contention  that  a  thing  Is  called  a  system  to  Identify  the  unique 
mode  by  means  of  which  It  Is  seen.  We  call  a  thing  a  system  when  we  viah  to 
express  the  fact  that  the  thing  is  perceived  as  consisting  of  a  set  of 
elements,  of  parts,  that  are  Interconnected  with  each  other  by  a  dlacriminable. 
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dlstlngulEhable  principle.  Bvexy  one  of  fifteen  definitions  of  ' system'  In 
the  frontispiece  Is  a  concrete  exemplification  of  this  core  meaning. 

Vlbrnierer  one  person  can  point  to  or  explain  a  set  of  elements  and  the 
nature  of  the  connectivity  between  these  elements  to  another  person,  then 
the  other  person  vlU  perceive/conceive  of  the  set  as  an  entity,  a  thing. 

Ibe  word  'system'  will  then  spontaneously  emerge  as  the  adequate  expression, 
as  the  proper  nans  for  this  thing.  A  system  Is  therefore  an  Interaction 
between  vhat  Is  'out  there'  and  hov  ve  organize  it  'In  here'.  'System' 
denotes  an  interaction  between  the  objective  world  end  hov  It  is  looked  at 
or  thought  about;  It  denotes  a  mode  of  perceptuo/cognlto  organization. 

'System'  Is  a  name  for  a  very  general  Invariance  that  can  admit  to 
very  meb  variation  in  details.  This  does  not  make  it  fuzzy  or  ambiguous. 

'A  solar  system'  Is  Just  as  clear  and  unambiguous  as  'our  solar  system'  al¬ 
though  the  latter  case  permltB  knowledge  of  many  details  that  are  In  principle 
unknovable  for  the  former.  A  general  concept,  no  matter  hov  clear  and  pre¬ 
cisely  foimilated,  tells  us  little  about  specific  cases  or  sets  of  cases  that 
are  Instances  of  this  concept.  'A  solar  system'  can  tell  us  nothing  about 
the  specific  n\imber  of  planets,  moons,  comets,  and  their  respective  orbits, 
that  will  be  found  when  ve  become  able  to  see  more  clearly  vhat  goes  on  around 
other  stars.  'A  solar  system'  does  however  specify  minimum  conditions  that 
an  aggregate  of  astronomical  entitles  will  have  to  meet  In  order  to  be  named 
'solar  system'.  Vlthln  the  bounds  of  these  conditions  there  Is  room  for 
infinite  variety. 

Ibe  mode  of  perceptuo/cognlto  functioning  which  enables  us  to  perceive/ 
cognize  systems  Itself  admits  to  various  and  different  types  of  more  concrete 
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exNQillflcatlon.  Share  are  aaoy  different  kinds  of  connactlYlty  vhlch 
enables  nan  to  group  entitles  together  to  form  a  qysten.  Bence  the 
fifteen  definitions  to  he  found  in  the  dictionary.  A  step  In  an  attesqpt 
to  classliy  and  order  different  types  and  aspects  of  connectivity  betueen 
entitles  vlU  be  made  In  the  remainder  of  this  paper. 

IV.  A  Classification  Into  Bipolar  Types  Shat  Are  Somewhat  Similar  to 
MLnensione  —  A  Passible  Stoono^  ~ 

1.  Structural- functional  —  static-dynamic 

Rienonaena  can  be  seen  or  thou^t  about  In  tvo  vays.  We  can  attend  to 

those  aspects  of  phenomena  vhleh  do  not  change  within  a  defined  and  delimited 

time  span,  and  those  that  do.  When  the  former  serve  as  the  perceptuo-cognlto 

figure  we  speak  of  structure  or  of  a  static  stage;  idien  the  latter  are 

attended  to  ve  speak  of  function  or  of  a  dynamic  state.  What  emerges  as  a 

structural  figure  and  what  emerges  as  a  functional  figure  Is  determined  by 

the  time  span  under  attention.  If  ve  consider  an  Infinite  time  span  nothing 

can  be  structure,  as  Heraclitus  recognized  long  ago;  everything  changes  In 

the  fuUness  of  time.  On  the  other  hand  change  disappears  when  ve  consider 

an  Infinitesimal  Instant  of  time  since  change  makes  no  sense  except  as  a 

specified  relationship  between  at  least  tvo  distinct  Instances  In  time. 

!Die  principle  underlying  the  connectivity  of  a  system  diurlng  a  given 

time  pexied  Is  static  if  the  connection  between  the  entitles  comprising  the 

system  can  be  seen  or  imderstood  from  knowledge  of  the  state  of  the  system 

for  any  one  Instant  within  that  time  period.  If  at  least  tvo  Instances  within 

the  time  period  are  necessary  before  the  principle  can  be  demonstrated,  the 

principle  Is  then  dynamic. 
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Shlftlng  flgura-ground  relationships  apply  to  systens  as  to  any  other 
kind  of  figures,  heooa  the  same  set  of  entitles  can  be  lo<dted  at  both  from 
a  static  «id  a  d/uaic  standpoint  during  the  same  tine  period.  ?0r  axangtle: 
the  sat  of  space-tine  points  vhlch  constitutes  a  sleeping  person  during  the 
nee  hours  of  a  night  can  be  considered  statically— a  living  organism  vhlch 
Is  Inactive  because  It  la  asleep  or  It  can  be  considered  dynamically— a 
physiological  organism  undergoing  an  anabolism  for  vhlch  sleep  Is  a  neces¬ 
sity. 

2.  Rirposlve  or  non-purposlve 

So  mch  nonsense  has  been  vrltten  ^out  purpose  that  scientists  In 
general  and  social  scientists  In  particular  hacve  had  to.  In  some  sort  of 
self-defense,  proscribe  the  use  of  the  vord  in  scientific  discourse.  With 
this,  unfortxuately,  they  threw  the  baby  out  vlth  the  bath,  since  purposlve- 
ness  nnamn  to  be  an  essential  characteristic  of  life.  refusing  to  face 
'purpose'  the  st\idy  of  life  In  general,  and  the  study  of  aystenw  Involving 
life  —  both  physiological  and  ecological  —  has  become  much  more  difficult. 

Like  every  other  meaningful  vord  'purpose'  Is  a  name  for  a  dlscrlmanable 
perceptuo/cognlto  figure.  It  denotes  a  distinguishable  pattern  of  eurtlon. 
What  characterises  this  pattern  Is  convergence  to  a  terminal  state  vhldi 
Is  called  'Its  goal'.  This  convergence  seams  to  be,  to  a  conslder^le 
degree.  Independent  of  the  vicissitudes  of  the  external  environment.  It  Is 
this  Independence  vhlch  enables  us  to  assert  that  living  organisms  often 
exhibit  great  tenacity  In  achieving  their  goals,  despite  the  great  diffi¬ 
culties  the  enrlronment  confronts  them  vlth.  In  addition,  the  goal  Is 
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indKpendsnt,  at  least  as  far  as  vs  laaov,  of  a  point  of  maxitwiB  antronr. 
Goal-directed  action  generally  decreases  entropy  than  the  opposite. 

The  often  strange  and  generally  unpredictable  shape  that  the  braodies 
of  a  tree  take  in  a  crowded  forest  is  seen/thou^t-of  as  the  tree's  quest 
for  sun.  Xhe  often  equally  strange  and  uz^predictable  shape  the  tree's  root 
systea  vlU  take  is  seen/tbought-of  as  the  tree ' s  quest  for  water,  (note 
the  word  'quest'  which  can  be  used  properly  in  this  oontext  —  look  up  its 
meaning  in  a  dictionary. )  The  movement  of  billiard  balls  exhibits  a  pattern 
distinctively  different  from  the  movement  of  basketball  players;  the  pattern 
of  a  rock  flying  through  the  air  is  distinctively  different  from  the  pattern 
of  a  bird,  itnd  flnally>  note  hov  actors  have  to  move  in  order  to  eoieainicate 
to  the  audience  that  they  are  robots  or  zoBS>ies;  the  goal  of  the  behavior 
not  being  the  goal  of  the  behav^ing  organism,  but  the  goal  of  some  external 
power  idilch  has  the  organism  in  thrall. 

Rirposive  behavior  generally  can  take  one  of  two  forms;  it  can  be 
directed  either  towards  the  environment,  or  towards  the  system  itself.  Vben 
behavior  is  directed  towards  the  environment  it  can  either  modify  the 
environment  so  as  to  create  a  desired  state,  or  it  can  overcome  difficultias 
interposed  between  it  and  its  desired  state,  or  it  can  seek  detours  to  ci]> 
eumvent  and  by-pass  these  barriers.  In  all  these  cases  the  specific  actions 
to  be  taken  by  the  living  organism  are  unpredictable  unless  one  knows  before¬ 
hand  the  vicissittides  with  which  the  enviroxuMmt  will  confront  it. 

When  a  beaver  builds  a  dam  or  a  rabbit  digs  a  burrow,  we  have  instances 
where  the  environasnt  is  being  modified.  When  a  dog  chews  through  his 
leash  he  is  overcoming  difficulties  interposed  between  himself  and  his 
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a  stata  of  free  aovemant*  Uhon  an  seeks  a  path  throuf^  a 

danse  undex^rush  to  reach  a  source  of  tfater  \Axlch  It  senses  to  be  on  the 
other  sldSf  it  Is  txylng  to  circunrent  barriers.  It  is  easy  to  bring  more 
complex  e«aim>les  of  human  behavior  for  these  tyj'ss  of  action  directed 
tovarda  the  envlroniaent  but  not  nacessaxy.  These  exsoQiles  from  life 

vill  suffice. 

Action  directed  toward  the  system  itself  is  omnipresent  When  a  living 
organism  is  ooxisldexed  from  a  physiological  standpoint.  Cannon,  Who  was  the 
first  to  stress  this  aspect  of  living  action,  gave  it  the  nimie  of  'homeostasis'. 
Homeostasis  is  different  from  eqvillibrium.  A  point  of  etpiillbrlum  in  a 
system  is  that  point  where,  given  the  constraints  internal  and  external  to 
the  aywten,  entropy  is  at  a  maxinsna.  The  homeostatic  level  is  anything, 
sui  far  as  we  know,  but  a  point  of  maximum  entropy;  in  fact  the  organism  is 
almoat  continuously  taking  action  to  decrease  its  entropy  in  order  to  main¬ 
tain  its  homeostatic  levels. 

Riysiologlcally,  a  living  organism  can  be  characterized  by  constant 
endeavor  to  maintain  homeostatic  balance.  Instances  of  homeostasis  ax*e  the 
sugar  level  of  the  blood,  the  body  temperature,  the  water  content  of  the 
bodsr,  the  honaonic  balance,  etc.  With  some  generalization  of  the  term,  it 
is  also  possible  to  apply  it  to  ecological  communities  and  cultural  configu¬ 
rations,  since  both  seem  able  to  initiate  action  as  soon  as  certain  entities 
that  are  paz%  of  them  asaume  magnitudes  above  and/or  below  prescribed  levels. 

A  men's  kxund.edge  of  his  world  grew,  he  found  it  possible  to  contrive 
purposive  systems  of  growing  congilexity.  These  systems  are  characterlzahle 
by  1.)  an  input  to  the  system,  2.)  a  pvocesBlng  of  the  input  by  the  system, 
and  3* }  e  consequent  autpvt  which  consists  of  the  input  as  modified  by  the 
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system.  The  output  of  the  system  Is  the  desired  goal  vhlch  man  vlahed  to 
achieve.  In  contriving  this  system  man,  therefore,  had  a  definite  Intention 
In  mind.  Man- contrived  systems  are  productlcm  systems  and  hence  are  purposive. 
3.  Mechanlstlc-organlsmlc 

Since  systems  conqjirlse  a  set  of  elements  or  entitles,  and  the  oonnectlon 
between  elements  or  entitles.  It  Is  possible  to  change,  remove,  or  extirpate 
elements  and/or  the  connections  between  elements  within  them.  A  aystem  In 
whldi  the  remaining  elements,  and  their  connections,  undergo  no  change  at 
this  removal  or  extlzTatlon  Is  perceived  as  being  Intrinsically  different 
from  a  system  where  they  do.  In  the  former  case  I  will  call  the  aystem 
'mechanical';  In  the  latter  case  I  will  call  It  'organismlc' . 

Hich  of  19th  centvizy  science  shared  the  ideal  that  aU  ihenomena  Is 
ultimately  reducible  to  a  mechanical  system  consisting  of  unit  elements  and 
a  push-pull  connectivity  between  them.  With  the  formulation  and  development 
of  concepts  such  as  the  space-time  gravitational  field,  the  sub-atomic 
electronic  field,  or  chemical  eq[uillbrlum,  this  Idea  has  been  found  to  be, 
most  probably,  wrong.  Natural  d/iiamlc  systems  seem  to  be  organlamlc.  Ckie 
must  almost  perforce  go  along  with  the  conclusion  reached  by  Whitehead  that 
all  natural  dynamic  physical  phenomena  are  orgaaisalc.  Wblt^ead,  however, 
seeks  a  cosmological  solution.  The  elm  of  this  paper  Is  far  less  aBd>ltlous. 

All  that  Is  80\i^t  for  here  Is  a  clarification  of  how  man  perceives  and  thliiks 
about  idxat  he  calls  'system'. 

Man  sees  many  static  systems.  Geography  abounds  with  them.  Hountaln 
systems,  archipelagoes,  are  good  examples.  If  we  remove  one  mountain  for 
fill  or  connect  two  Islands  by  a  bridge  we  In  no  wiy  affect  the  remaining 
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•l«awxtts  of  the  syitea.  Mart  purposive  production  systems  contrived  by  man 
are  aachanlcal.  So  ahen  a  machine  In  a  production  line  breaks  down  or  a  part 
of  a  machine  breaks  down  no  change  occurs  In  the  other  elements  or  among 
the  relationships  between  them.  When  the  broken  part  or  the  machine  Is 
replaced  the  eysten  functions  as  before. 

Bot  all  static  systems  are  mechanical.  Cue  cannot  take  a  part  of  a 
■oap  bubble  sway  nor  a  part  of  a  suspension  bridge,  to  electro-magnetic 
field  can  also  be  considered  to  be  a  static  organic  system. 

one  can  also  speak  of  a  partially  organic  system  such  that  the  change, 
removal, or  extirpation  will  affect  a  proper  sub- set  of  the  system.  PanmlTig 
a  trlbutazy  to  a  major  river  will  affect  the  tributary  and  the  main  river 
below  the  point  of  confluence.  It  will  not  affect  the  water  flow  In  the 
other  tributaries  or  In  the  main  river  (dx>ve  the  point  of  confluence. 
k.  The  emerging  taxonony 

Oie  three  bl-polar  'dimensions'  Just  discussed  generate  eight  cells: 

1.  Structural,  Purposive,  Mechanical, 

2.  Structural,  IVirposlve,  Qrganlsmlc, 

3.  Structural,  Ifon-purposlve,  Mechanical, 

k.  Structural,  Hon- purposive,  Organlsmlc, 

Functional,  l^lrposlve,  Mechanical, 

6.  Functional,  Pirposlve,  Organlsmlc, 

7.  Functional,  Non-purposlve,  Mechanical, 

8.  Functional,  Hon-purposlve,  Qrganlsmlc. 

Py  permitting  oneself  to  Indulge  In  some  mental  elasticity*  one  can  find  at 
least  one  perceivable/ conceivable  system  to  fit  each  of  the  cells.  Here  goes. 

«  Som%  obviously  souls,  would  argue  that  'elasticity'  should  be 

replaced  by  'prestidigitation'. 
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A  road  network  is  eaelly  a  good  example  of  a  structural,  purposive, 
mechanical  system,  cell  1.  Road  maps  represent  It  adequately  at  a  given  Instant 
In  time,  two  Instants  being  tinnecessary;  hence  It  Is  a  structural  system. 

It  an  obvious  purpose,  that  of  cozmecting  various  conmunltles  and  other 
desired  geogrei^hlcal  points  to  each  other.  It  is  mechazzlcal  because  one 
can  extirpate  any  part  of  It  without  Introducing  any  change  In  the  remaining 
parts. 

As  a  structural,  purposive,  organiomic  system,  cell  2,  I  will  consider 
a  suspension  bridge.  It  Is  similar  to  a  road  network  In  the  first  two  aspects, 
but  no  significant  part  can  be  taken  from  It  without  disturbing  the  forces 
acting  upon  every  part  of  It.  Hence  It  is  an  organismlc  system. 

Maiy  exaoples  abound  for  a  structural,  non- purposive,  machanleal  system, 
cell  3.  Let  us  look  at  a  mountain  range.  We  consider  mountain  ranges  to  be 
systems.  They  have  no  purposes,  they  are  Just  there.  If  one  levels  any 
mountain  In  the  system  no  conceivable  change  occurs  In  the  rest  of  the  system 
within  time  spans  commensurate  with  a  human  life  span. 

Any  physical  system  characterized  as  being  In  a  static  equilibrium  can 
serve  as  an  exanple  for  a  structural,  non-purposlve,  organismlc  system, 
cell  4.  Consider  an  electromagnetic  field,  or  better  yet,  consider  a  bubble. 
Both  of  these  exangiles  can  be  determined  by  knowledge  of  their  state  at  one 
Instant  of  time.  They  have  no  purpose;  they  Just  exist.  And  It  Is  Impossible 
to  take  any  part  out  of  them  without  changing  the  entire  system,  without 
changing  the  point  of  equilibrium. 

Functional,  purposive,  mechanical  systems,  cell  abound  around  us. 

Men  construct  them  all  the  time.  A  production  line  Is  a  good  example.  It 
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nakeB  no  sense  to  think  of  It  except  as  a  temporal  succession  of  steps 
vlthln  ^dxlch  rav  material  Is  processed  and  changed  Into  a  desired  finished 
product.  It  Is  eminently  purposive.  If  any  machine  In  the  line  breaks 
dovn  no  change  Is  undergone  In  any  of  the  other  machines  In  the  line  even 
though  production  may  stop.  Hence  It  Is  mechanical. 

Living  organisms,  qua  living  organisms,  are  the  exasrples  of  functional, 
purposive,  organlsmlc  systems,  cell  6.  First,  what  Is  the  meaning  of  a 
living  organism  at  an  Instant  In  time.  In  contradistinction  to  static, 
structural  anatooy?  Unless  ve  know  Its  behavior,  both  Internal  and  external 
we  do  not  kxiov  It.  Behavior  Is  a  time  bound  process;  It  Is  functional.  Second, 
because  I  have  no  desire  to  get  Into  metaphysical  arguments  eis  to  what  Is 
really  real  and  what  Is  really  scientific,  I  will  assert  dogmatically  that 
the  most  parsimonious  way  to  understand  life  at  all  Its  levels,  from  evolution, 
through  physiological  functioning,  throu^  overt  behavior,  to  cultural  and 
ecological  configurations.  Is  by  means  of  purpose.  Let  us  not  confuse  the 
mechanisms  by  which  this  purpose  Is  achieved  and  the  purpose  Itself.  BsziiapB, 

In  some  future,  purpose  can  be  eliminated  and  shown  to  be  some  sensible  function 
of  physical  ceuaallty.  At  present  this  Is  far  from  being  the  case  and  the 
stubborn  pixenomenal  facts  do  show  purpose.  Third,  and  finally,  an  organism 
Is  an  organism. 

Mental  elasticity  Is  needed  to  find  an  example  for  cell  7,  a  functional, 
non-purposlve,  mechanical  system.  Consider  the  flowing  water  In  a  river 
stream.  It  Is  functional  since  'flowing*  zaakes  no  sense  unless  one  takes 
at  leaist  two  Instances  of  time  Into  account.  Row  consider  the  wild  Missouri 
In  Its  untamed  state  or  that  river  of  tears. 


the  Whang  HO.  Both  these  rivers 
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oadilbit  a  tandeney  to  aarkadljr  change  their  channels  oocaslonallj*  These 

changes  have  been  local  as  compared  to  the  total  ^atea,  and  thejr  have 

had  no  affect  upon  the  rest  of  the  system.  And  rivers,  per  sa,  have  no  purpose. 

Hence  the  changing  flow  of  water  as  a  result  of  a  change  in  the  river  bed 

can  be  considered  to  be  an  example  of  a  fonetlonal,  non-purposive,  mechanical 

system. 

The  last  cell,  cell  8,  a  functional  non-purpoaive,  organisnio  systsn 
will  become  increasingly  iiqx>rtant  if  the  physical  sciences  centime  in 
the  direction  they  have  assumed  since  the  formnlation  of  Maxwell's  field 
equations.  More  and  more  of  the  explanations  given  by  the  physical  sciences 
to  the  observable  facts  of  physical  behavior  are  of  the  nature  of  a  dynasde 
interdependent  field.  The  atom  and  the  circular  four  diasnsiotial  space-time 
eontimum  are  both  examples  of  such  a  systsm. 

It  is  interesting  to  see  how  the  fifteen  definitions  given  in  the 
dictionary  fare  with  this  taxonomy.  Let  us  review  then  one  by  one. 

Definition  1  is  similar  to  the  definition  of  'system'  as  given  in  this 
paper.  But  this  is  hidden,  isqplioit.  It  is  also  more  limited  than  the 
definition  presented  here  since  it  specifies  only  two  of  the  six  poles 
identified  in  this  paper:  organismlc  intwdependence'and  fVinetim.  It 
mentions  four  examples.  The  first  two,  the  universe  and  the  solar  system 
clearly  belong  to  cell  8.  The  next  example,  a  telegnph  systmi,is  contextually, 
an  exaaple  of  cell  5«  We  can  however,  consider  it  from  a  structural  stand¬ 
point  exclusively,  and  then  it  belongs  to  cell  1.  The  last  exaaple,  a  quote 
from  literature,  a  system  of  hills  is  clearly  equivalent  to  ^y  exaaple  for 
cell  1,  a  mountain  range. 
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Definition  2  includes  the  universe  again,  vbicb  «e  have  already  treated. 

It  also  includes  the  body  from  a  functional  physiological  standpoint,  and 
from  a  psychological  standpoint.  Both  of  these  fit  into  cell  6. 

Deflziitlons  3  end  4  both  deal  vith  the  same  class  of  things,  systems 
of  ideas  connected  to  each  other  by  soma  rational  or  coherent  principle. 

These  systems  are  structural  and  mechanical,  and  (somevhat  elastically)  I 
believe  they  are  non-purposive,  thou^,  of  coiirse,  the  person  who  constructed 
them  did  have  a  purpose  in  mind.  Hence  they  an  examples  of  cell  3. 

Definitions  5  snd  6  deal  with  verbal  instructions  or  formalized  modes 
of  procedures.  They  are  structural,  purposive  —  they  exist  in  order  to 
instruct  a  person  what  to  do,  and  th^  are  mechanical.  Hence  they  belong 
in  cell  3. 

Definition  7  concerns  'the  system*.  It  is  colloquial  American  and  con¬ 
cerns  the  interests  and  powers  'vdilch  control  the  government  to  a  greater  and 
lesser  extent.  This  system  seems  to  be  functional, since  'control'  is  time 
bound,  purposive,  and  mechanical;  a  denizen  of  cell 

Definition  8  is  about  physiological  subsystems  that  contribute  toward 
vital  physiological  functions  of  the  organisms.  It  obviously  beloiigs  to  cell  6. 

Definition  9  is  a  very  interesting  usage  of  the  word.  It  names  a  body  of 
evidence  suhmlssible  to  a  court  which  points  to  tbs  intention  of  the  defendant. 
Since  'pointing  to'  is  one  of  the  perceptuo/conceptuo  criteria  for  purpose, 
this  system  is  purposive.  Since  it  exists  at  a  given  instant  in  time  it  is 
structural.  It  is  also  organlsmic  and  interdependent,  as  it  is  the  totality 
of  the  evidence  which  points;  its  meaning  can  change  vith  the  exclusion  of  any 
specific  bit  of  evidence.  Hence  it  belongs  to  cell  2,  the  only  definition 


that  fits  into  this  cell. 


P-2166 

-2l»- 


Dtflnltlon  10  Is  eibout  a  division  of  rocks  in  geology.  Such  a  division 
is  structural.  It  Just  happens  to  he  tlMre  and  has  no  purpose.  In  addition, 
it  is  mechanical.  Obviously  a  candidate  for  cell  3. 

Definition  11  concerns  an  identified  poetic  form,  structure.  It  is 
structural,  non- purposive,  mechanical  and  belongs  to  cell  3. 

Definition  12  concerns  the  way  'system*  is  used  in  music  and  is  con- 
deptually  very  similar  to  definition  11.  Bovever,  since  music  is  time  bound, 
musical  systems  are  functional.  It  is  therefore  a  iSaoiber  of  cell  7-  The  only 
definition  to  fit  that  cell. 

Definition  13  concerns  chemical  ^sterns  in  dynamic  equilibrium.  These 
have  already  been  discussed  as  members  of  cell  8. 

Definition  l4  concerns  a  transportation  system.  It  is  discussed  from 
a  static  standpoint,  e.g.,  a  large  group  of  lines  \inder  conson  ovnershlp. 

Since  it  is  also  purposive  and  mechanical  it  belongs  to  cell  1. 

Definition  1^  deals  vlth  physiological  systems  from  a  static,  anatomical 
standpoint.  As  such  It  becomes  static,  non-purposlve,  and  mechanical  and 
belongs  to  cell  3* 

Bvery  one  of  the  definitions  seems  to  fit,  vlthout  too  much  conceptual 
violence,  into  one  of  the  cells.  It  is  very  interesting  to  note  that  not  one 
of  the  systems  defined  In  the  dictionary  fits  into  cell  5,  e  functional, 
purposive,  mechanical  systoi  for  vhich  the  example  given  vas  a  production  line. 
Other  usages  of  'system*  that  are  coiaBon  nowadays,  like  aan-Bmchlne  systu, 
command- control  system,  and  weapons  system  also  seem  basically  to  belong  to 
this  cell.  The  el^ht  cells  were  generated  through  a  systematic  analysis  of 
what  the  meaning  of  System*  must  be  to  make  sense.  Dictionary  meanings  are 
obtained  through  a  thorough  and  assiduous  'nose  counting*.  The  fact  that 
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8ome  of  the  best  lexicographers  In  the  country  missed  the  specific  meaning 
of  'system'  In  cell  5  aeems  to  point,  at  least  to  me,  to  the  superiority 
of  even  a  simple  intelligent  analysis  over  the  most  elaborate  and  careful 
'nose  counting'  and  classification  of  ^diat  was  counted. 

In  addition,  it  is  interesting  to  note  the  example  of  the  use  of 
'system'  quoted  from  Owen  Vister:  Knotted  systems  of  steep  small  hills. 
This  usage  does  not  conform  to  the  general  definition  given  Just  above  It. 
Hills  do  not  Interact  nor  are  they  Interdependent.  They  do  not  form  an 
Integrated,  organic,  or  organized  whole.  Nor  do  they  function,  operate, 
or  move  in  vmison.  They  are  grouped  together  and  perceived  as  a  system  on 
the  basis  of  similarity  and  proximity.  But  the  general  definition  cannot 
handle  this.  The  systematic  analysis  can  and  does. 

V.  Some  Other  Ways  of  Thinking  About  Systems  --  Not  Dimensions 
1.  Self-organizing  systems 

The  term  'self-organizing  systans'  is  basically  an  Instance  of 
verbal  magic  that  accompanies  the  changing  of  a  name.  In  many  primitive 
societies  a  person  has  a  'real'  name  by  which  he  is  never  called,  and 
a  'false'  name  which  all  members  of  the  society  use  to  call  him.  This 
magic  was  considered  to  be  effective  in  protecting  the  person  from  the 
evil  spirits  which  abounded.  If  the  evil  spirit  never  heard  the  'real' 
name  of  the  person  he  could  not  know  it;  and  if  the  spirit  did  not 
know  the  reeil  name,  he  co\ild  not  identify  the  person  to  harm  him. 

In  Victorian  Ekigland  the  changing  of  the  name  of  an  object  from  'leg' 
to  'limb'  was  believed  to  reduce  the  salaciousness  of  that  object 
In  our  contemporary  society  'passing  away'  is  considered  to  be 
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less  tragic  than  'dying';  being  called  a  'nortlelan'  seems  to  be  considered 
more  ennobling  than  being  called  an  'undertaker'. 

Horrible  dlctu,  and  not  too  surprising  since  scientists  are  also  himan, 
this  form  of  verbal  magic  has  also  appeared  in  scientific  thinking.  MJiitlve 
psychological  behaviorism  asserted  that  man  does  not  'think',  rather  man 
has  'non- vocal  laryngeal  movements'.  Bow  this  would  have  been  significant, 
had  the  early  behaviorlsts  been  able  to  demonstrate  that  eveiy  time  a 
person  e3g;ierlenced  himself  to  be  thinking,  one  could  find  that  his  larynx 
moved  non-vocally.  But  such  non-vocal  laryngeal  movements  have  yet  to  be 
found.  The  behaviorlsts  proscribed  'thinking'  ex  cathedra;  'thinking'  like 
'leg*  %ras  considered  to  be  a  dirty  word.  This  because  methodological 
positivism,  which  uncritically  underlays  so  much  of  contes^raty  scientific 
thinking,  asserts  that  only  that  idilch  Is  physical  Is  really  real  —  In  the 
case  of  111‘e  the  really  real  Is  physico-chemical,  e.g.,  movements  of  the 
larynx.  The  fact  that  ve  percelve/cognlze  many  dlscrlmlnahle  life  proceaaes 
that  are  a)  most  parsimoniously  explainable  by  the  concept  of  purpose,  and 
b)  are  Just  not  reducible,  at  present,  to  physical  processes,  sticks  like  a 
bone  In  the  throat  of  many.  Like  drowning  men  clutching  at  stravs  they  clutch 
at  any  physical  phenomenon,  reify  it,  and  give  It  a  name.  Then  they  replace 
the  name  of  the  living  phenomenon  by  the  new  pbyslcallstlc,  'scientific' 
name.  They  thereby  exorcise  the  dirty  words  from  their  language. 

As  a  resvilt  of  exigencies  of  World  War  ZZ,  a  technological  breakthrouc^ 
occurred  in  the  design  of  control  systems;  simple  control  mechenlsms  have 
been  known  for  centuries.  The  new  control  systems  could  sense  subtle  changes 
In  the  envlroiunent  and  could,  as  a  result,  modify  the  functional  purposive 
astern  which  they  were  designed  to  control.  These  modifications  generally 


P-2166 

-27- 


dianged  th«  function  of  the  eystea  In  light  of  changos  in  the  environment. 

This  Is  vhere  feedback  came  Into  the  general  vocabulary.  Feedback  vas  part 
of  the  electronic  designers  vocabulary  In  the  years  prior  to  the  var  and, 
as  already  mentioned,  vas  knovn  for  a  longer  period  of  time.  What  vas 
radical  in  the  nev  dervelopnent  vas  that  nov,  for  the  first  time,  man  developed 
a  physical  astern  vhlch  could  'see'  the  external  vorld  and  change  Its  behavior 
In  a  manner  appropriate  to  vbat  vas  'seen'.  Die  analogy  vlth  life  sprang 
forth  Immediately  and  vas  met  vlth  excitement  and  enthusiasm  --  at  last  a  vay 
vas  found  to  base  living  phenomena  upon  a  physlccd  substratum.  control 
systems  vere  supposed  to  be  analagous  to  the  brain,  and  the  systems  they 
controlled,  to  the  body.  Ihe  total  system  vas  then  given  a  name  idilch  vas 
iomedlately,  ejq^leitly  and/or  liqpllcltly,  applied  to  living  organisms. 

Hooray,  a  strav! 

In  the  ensuing  enthoislasm  the  very  serious  deficiencies  of  the  analogy 
were  not  attended  to.  I  can  list  many  but  viU  concentrate  vqpon  only  one,  since 
that  Is  all  that  Is  necessary.  It  Is  an  xincomfortable  fact  that  man  sees  ob¬ 
jects  that  are  far  avey  from  him,  that  he  sees  at  a  distance.  The  sense  of 
the  control  system  cazmot;  they  can  react  only  to  the  stimuli  Impinging  upon 
their  sense  organs.  Kov  It  Is  true  that  man  cannot  see  at  a  distance  imless 
there  are  jhyslcal  stimuli  Impinging  upon  his  nensorlum  too.  These  are  called 
proximal  stimuli.  But  vhat  he  actually  sees  has  a  very  tenuous  relationship 
to  the  proximal  stimuli.  The  only  thing  a  control  system  can  react  to  how¬ 
ever  Is  the  proximal  stimulus  distribution.  Psychologists  denote  this  ability 
to  see  'throu^'  the  proximal  stimulus  to  the  distant  object  by  the  term 
'vicarious  medlatlo.. ' .  Control  systems  do  not  exhibit  any  ability  to  respond 


to  mediation  vicariously.  Hence  the  analogy  Is  not  veil  taken 
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!13ie  conceptual  confusion  sccoBQQanying  ' self-organizing  system'  results 
from  the  fact  that  explicitly  and/or  IcQillcltly  the  scientists  Ir.  defining 
this  term  wish  to  Incliide  both  a  certain  set  of  physical  systems  and  living 
organisms.  This  cannot  be  done  since  the  set  they  hsnre  In  Is  only 
superficially  similar  to  living  organisms  and,  although  they  may  resist 
recognizing  this,  they  feel  It  In  their  guts.  If  ve  restrict  ourselvas 
to  ihyslcal  systems  the  term  offers  no  difficulty.  Most  systems  contrived 
by  man  function  mechanically  in  a  prescribed  manner.  To  change  their 
functioning  the  Intervention  of  a  human  operator  is  generally  needed.  To 
the  e^ent  that  va  can  construct  control  systems  that  can  change  the 
functioning  of  the  system  vlthout  htiman  Intervention,  to  that  extent  ve  hove 
self-organizing  systems.  It's  as  slaple  as  that. 

2.  Central  and  peripheral  properties  and/or  elements  of  organismlc  systems 

In  the  preceding  section  It  va^  noted  that  the  self-organizing  physical 
system  vas  superflcally  similar  to  a  human  organism.  In  other  vords  the 
aspects  In  vblch  It  vas  similar  to  a  living  organism  vere  not  important  aspects. 
The  ability  to  react  to  physical  stimuli  Is  not,  per  se,  an  important  aspect 
of  Uvlng/fUDCtlonlng;  It  Is  the  ability  to  react  to  a  distant  object  over  a 
wide  range  of  mediating  stimuli  which  is  Isportant  and  which  differentiates 
life,  at  least  many  advanced  forms  of  life,  from  sensory  machines.  This 
points  to  a  problem  which  can  be  generalized,  a  jnoblem  which  does  not  seem 
to  exist  for  mechanical  systems.  The  problem  can  be  crudely  formulated  as 
'When  Is  a  man  a  man?'  or  'When  is  a  solar  system  a  solar  system?'. 

Aristotle  touched  upon  this  problem  when  he  asserted  that  a  hand 
separated  from  a  body  is  not  a  hand.  I  am  not  sfware  of  him  consldaring  that 
a  person  without  a  hand  Is  still  a  person.  A  hand,  therefore,  althou^  it 
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Itaelf  has  no  moaning  as  such  unlass  attached  to  a  person,  is  parliheral 
to  the  person  as  far  as  bln  being  a  person  Is  concerned.  Zn  fact  ve  can 
subtract  all  kinds  of  things  from  a  person  without  him  ceasing  to  be  a 
person.  Wars  generally  contribute  to  human  progress  In  many  scientific 
fields.  Medicine  has  learned  much  In  the  last  war.  Ctoe  of  the  things  It 
learned  is  how,  more  efficiently,  to  keep  people  alive  despite  all  kind  of 
fantastic  external  dismemberment  idilch  Is  never  met  with  In  peacetime. 

Hence  ve  now  have  a  small  number  of  quadruple  ainputeeB  living  among  us. 

Buy  are  still  perceived  as  men.  Idmbs  therefore  are  perljiheral  character^ 
Istlcs  of  human  beings.  Surprising?  Ho!  Monkeys  have  four  humai>-llke  Umbs. 

On  the  other  hand.  Idiots,  neonates,  or  psychotlcs  are  gexurally  not 
perceived  as  persons  even  though  their  bodies  are  Intact.  Rational  conscious¬ 
ness  and  the  behavior  flowing  from  rational  consciousness  Is  a  central 
property  of  man.  We  find  something  similar  on  a  physiological  level.  Bu 
bod/  can  maintain  relatively  efflcieit  life  processes  with  many  of  Its  parts 
being  subtreurted  from  It.  But  there  are  other  parts  that  are  so  essentleil 
to  any  ordered  function  that  their  slightest  damage  will  cause  death.  Hence 
we  have  parts  that  are  central  for  a  physiological  life  and  others  which  are 
peripheral.  If  ve  go  to  a  solar  system  ve  find  something  similar  but  far 
slnpler.  In  order  for  a  solar  system  to  be  percelved/eognlzed  there  must  be 
a  sun  and  at  least  one  planet  circling  it.  All  other  possible  aspects  and 
properties  of  a  solar  system  are  peripheral. 

Bu  most  general  definition,  the  core  meaxilng,  of  an  organismic  system 
must  be  restricted  to  Its  central  properties.  Bu  Inclusion  of  peripheral 
properties  will  aliaost  always  exclude  certain  Instances  of  this  organismic 
system  which  lack  this  peripheral  property,  but  are  still  seen  as  being 
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the  Bfuae  ae  the  defined  system.  ^Ihls  Introduces  confusion.  A  concepttial 
definition  should  he  In  accord  vlth  that  vblch  ve  see  or  of  epoD> 

taneously.  I  find  It  difficult  to  think  through  the  problems  entailed  In  hov 
ve  perceive  and  discriminate  centrality  from  perlpherallty  In  a  systematic 
vay.  Neveitheless  ve  do  discriminate  and  If  ve  disregard  these  dlscriminattlons 
ve  can  often  run  Into  conceptual  difficulties.  Ctae  vlU  learn  very  little 
about  an  organlsmlc  system  If  he  focuses  his  attention  on  Its  peripheral 
aspects . 

VI.  Conclusion 

The  difficulty  In  defining  ‘system'  in  a  specific  context  results  from 
misuBlng  a  vord  vhlch  has  a  slc^e,  clear  meaning  In  a  general  context  for 
a  specific,  conorete  context.  It  Is  similar  to  the  classical  fallacy  denoted 
by  'pars  pro  toto'  or  that  vhlch  vas  called  by  Uhltehead  'the  fallacy  of 
misplaced  concreteness'.  'System'  Is  at  a  level  of  generality  similar  to 
'phylum' .  If  ve  know  the  phylum  to  vhlch  an  organism  belongs  and  nothing 
else  ve  knov  very  little  about  the  organism.  Ditto  for  system.  The  only 
things  that  need  be  coomion  to  all  systems  are  Identifiable  entitles  and 
Identifiable  connections  betveen  them.  In  all  other  vays  systems  can  vary 
unlimitedly.  The  quest  for  a  more  detailed,  specified  definition  for  'system' 
Is  chimerical.  The  same  holds  for  a  quest  for  a  general  system  analysis. 

However,  as  I  have  attaiqpted  to  show  above.  It  is  possible  to  group  systems 
according  to  specifiable  characteristics.  Cie  definitions  for  systems  belonging 
to  Eudi  groups  become  more  detailed  and  specific.  It  Is  a  fact  that  for  many 
audi  grc»9s,  at  present  lUy-daflned,  if  defined  at  all,  certain  analytic 
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technlQpiAB  are  vexy  appropriate.  But  It  does  not  foUov  that  they  are  approp¬ 
riate  for  other  groups  of  e/stems.  ^  recognising  this  ve  knov  better  vhere 
we  stand,  the  air  gets  clearer  and  ve  cr^  see  more  clearly.  And  with  this 


we  can  think  better 


